Jordan's labor market for educated youth is characterized by high levels of unemployment, long periods of job search, and firms complaining that youth often lack the appropriate interpersonal and work skills. Search and matching theory offers a potential explanation: if education systems are such that graduates find it difficult to signal competence and achievement through grades and the quality of their institution, then employers might have difficult matching with suitable candidates, resulting in high unemployment. We developed and tested a labor market screening and matching service in Amman, Jordan, which aimed to generate higher employment for educated youth by reducing these matching frictions. This paper examines the first step in this process, which involved testing unemployed, tertiary-educated, youth on mental ability, English proficiency, soft skills, Excel ability, and also measuring their big five personality traits. We show that these measures have predictive power for subsequent employment and for earnings conditional on employment, even after conditioning on major, university, and other controls. Psychometric testing therefore offers the potential to reduce information asymmetries that result in labor market matching frictions.
Introduction
In common with a number of countries in the Middle East and North Africa, Jordan's labor market for educated youth is characterized by high levels of unemployment, long periods of job search, and firms complaining that youth often lack the appropriate interpersonal and work skills for the job (Angel-Urdinola et al, 2010; Almeida et al, 2012) . In 2010, unemployment rates for men and women between the ages of 22 to 26 with a post-secondary degree were 19 percent and 47 percent, respectively. In a 2011 survey we conducted of 2000 firms in Amman looking to hire workers, 60 percent of firms claimed to have difficulty distinguishing between good and bad job candidates, and 64 percent said they had difficulty finding competent graduates.
One explanation for these patterns is offered by the search and matching theory of unemployment pioneered by Peter Diamond, Dale Mortensen and Christopher Pissarides 1 . In their model, unemployment can persist in equilibrium as costly search frictions make it difficult for jobless workers searching for work to match with firms with vacancies looking for workers.
We might expect these search frictions to be larger in regions where education systems are less able to signal competence and achievement through grades and the quality of the institution.
Improvements in the matching technology can then potentially reduce unemployment directly (through making it easier for firms to fill existing vacancies) as well as indirectly (by lowering hiring costs and thereby encouraging firms to create more vacancies). There is a large theoretical and macroeconomic literature which examines the role of search frictions in unemployment 2 , but far less which examines at a microeconomic level the role of policy efforts to reduce these 1 A nice summary is provided in the advanced notes accompanying their joint Nobel Prize http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/2010/advanced-economicsciences2010.pdf [accessed May 1, 2014] . 2 See the reviews by Petrongolo and Pissarides (2001) and McCall and McCall (2008). frictions. These frictions can be particularly severe for young workers, who lack work experience that can be used as a signal of worker quality.
We developed and tested a labor market matching service in Amman, Jordan which aimed to generate higher employment for educated youth by reducing these matching frictions.
Unemployed applicants were administered a series of tests to evaluate mental ability (verbal, quantitative, and spatial), technical ability in Excel, fluency in English, soft skills, and personality type.
In order for this approach to improve employment outcomes, it must first be the case that these testable attributes of individuals add value for predicting employment beyond what can be easily observed from a Curriculum Vitae (C.V.). In this short paper, we focus on establishing this first step. We show that our tests do have predictive power for the likelihood female graduates have found employment 10 months later, even conditioning on baseline observables, and strong predictive power for the salaries that males and female earn conditional on working for both male and female graduates. Psychometric testing therefore offers the potential to reduce information asymmetries that result in labor market matching frictions.
The Study Population
We launched the pilot in January 2012 and restricted eligibility to Jordanians who had graduated from community college or university after May 2009. The screening and matching services were offered to participants for free, and participants were recruited through advertisements in local newspapers, radio stations, cafes, and Facebook and a telephone campaign to recent graduates from 14 universities and community colleges in and around Amman. In total, 1567 recent graduates were recruited and participated in the pilot between December 2011 and December 2012.
Appendix Table 1 summarizes some basic characteristics of the applicants. 58 percent are female, 80 percent are university graduates and 20 percent community college graduates, and the average age is 23 years. Students have a mix of majors, with accounting and business, engineering, and computing and information technology the most common. Nearly all were unemployed at the time they took our assessments, but 55 percent of the females and 74 percent of the males had some previous work experience.
Psychometric Measurement
Each program participant attended a one-day employment screening session at the Business Development Center (BDC), a leading employment training services provider in Jordan. During this session, program participants completed a series of job skill tests and psychometric assessments designed and validated by Dr. Marwan Al-Zoubi, a psychology professor at the University of Jordan who specializes in organizational behavior and work psychology. The tests and assessments were administered by computer except for the soft skills test; the tests include the following:
1. Mental Ability: a timed test consisting of 45 questions, equally divided between verbal, quantitative, and spatial reasoning. We form a principal component to aggregate scores from these categories into a single ability index. 3. Excel Proficiency: a timed test which measures the participants' ability to write text in cells, add and delete rows and columns, sum variables, and calculate the mean of a group of scores. The score is calculated based on the participants' ability to complete 17 Excel tasks correctly, and the score normalized to a score out of 100.
4. Soft Skills: soft skills were measured by three interactive exercises. The first was based on a group exercise, in which five to eight participants were put in a group and tasked to redesign a failing amusement park in Jordan. They were each given a pre-defined role, and evaluated on how they work in groups. The second exercise was a role-playing game designed to test the participant under pressure. The participant plays the role of a customer service associate, and the evaluator, an angry customer who had purchased a computer that broke down. The participant's goal is to calm the customer and come up with a solution within the framework of the company's rules. The final assessment was a skills-based interview where the soft skills specialist asks questions to elicit examples of leadership, teamwork and overcoming obstacles. The appendix provides additional details. We form a principal component analysis of scores in the 10 soft skill categories to form a single soft skills index.
5. Big-5 personality traits: personality traits were measured through a series of 300 questions assessing the following five characteristics: analytics, extraversion, emotions, opportunism, and dependability (Paunonem and Jackson 1996). These were translated into Arabic and validated on a sample of students at University of Jordan (Al-Zoubi 2014). We calculated the Big-5 personality traits as the mean of their sub-characteristics, and we normalized the Big-5 personality traits for ease of interpretation.
6.

Do these measures predict employment and earnings?
In order for these skill tests and psychometric assessments to be useful in reducing incomplete information and hence search costs for employers, we need them to contain additional information that is useful for determining employment beyond the easily verifiable background information of contained in job candidates' C.V. Ideally, we would evaluate these tests and assessments on objective measures of labor productivity, but the heterogeneity of jobs in the labor market make this ideal approach infeasible. Instead, we investigate the extent to which test and assessment scores are predictive of subsequent employment and earnings.
We use a follow-up survey of program participants conducted in May 2013, 16 months after the program was launched, and on average ten months after the tests. The follow-up survey reinterviewed 1291 applicants, for an attrition rate of 17.7 percent.
3 At the time of the follow-up survey, 49.5 percent of the females in our sample and 64.7 percent of the males were employed.
Mean monthly earnings conditional on employment were 324 JD (US$459) for females and 378 JD (US$536) for males.
As a first step to evaluating skill tests and psychometrics predictability of labor productivity, Figure 1 examines the bivariate associations between four test scores and employment outcomes.
Consider first employment. We see a steep positive linear relationship between employment and English proficiency, and between employment and mental ability, for females, with much less of a relationship with these characteristics for males. There is a flatter, but still positive relationship of soft skills with employment for both genders, and no relationship with Excel scores. Turning to earnings conditional on working, English proficiency, mental ability, and soft skills all have positive associations with the amount earned for females, and English and soft skills have positive associations with the amount earning for males.
Next, we examine whether these associations continue to hold when examined jointly with the other test results and personality characteristics, before controlling for key observable characteristics that might be observed through a C.V. For ease of comparison, we standardize the test scores and personality statistics as z-scores -a one unit change then represents the impact of a one-standard deviation (s.d.) change in that variable. Table 1 presents the results from probit estimation of the likelihood of being employed. The first column for each gender just contains the test scores and personality characteristics as controls, the second column adds additional observables as controls 4 . The third column then adds additional controls for major (21 dummies), and for tertiary institution (15 dummies). Table 2 presents the same three specifications for a linear regression of monthly earnings conditional on being employed. The foot of both tables tests the null hypotheses that the coefficients on the 4 tests are jointly zero, and that the coefficients on the 5 personality traits are jointly zero. Table 1 shows that both our tests scores and the personality traits are predictive of employment for females, even conditioning on all of our controls. The strong relationship with English proficiency seen in Figure 1 is statistically significant, and continues to hold even after adding these additional controls. A one s.d. increase in the English test score is associated with a 5 to 8
percentage point increase in employment. The mental ability score is associated with a 3 to 4.5 percentage point increase in employment for females, while the Excel test and soft skills test have no statistically significant relationship. The dependable personality trait is statistically significant as a predictor of employment for females, which is consistent with the idea that punctuality and reliability are valued by employers. Extroversion has a negative association with employment for females, which might reflect a cultural preference of employers, especially since extroversion has a positive and significant association with employment for males. Overall, the different measures have far less predictability for male employment, although males with higher soft skills have higher likelihoods of being employed. Table 2 shows that both our soft skill measure and our English proficiency score help predict the salaries these individuals earn once they are employed. A one s.d. increase in soft skills is associated with 27 JD higher monthly earnings for males (7% of mean earnings), and 14 JD higher monthly earnings for females (4% of mean earnings). English proficiency is no longer a statistically significant predictor of conditional earnings for males once other controls are added, but continues to be statistically significant for females: a one s.d. increase in English score is associated with 30 JD higher monthly earnings for females (9% of mean earnings). Mental ability also helps predict female earnings, but not male earnings. In contrast, for neither males nor females can we reject that the 5 personality traits coefficients are jointly zero.
In addition to being statistically significant, the additional predictive power of these tests is also economically significant. For females, the R 2 of conditional earnings increases from 0.313 for a regression with baseline controls, major, and university to 0.392 for the specification in the last column of Table 3 , a 25.2% increase in predictive power. For males, the R 2 increases from 0.175 to 0.228, a 30.5% increase in predictive power.
Conclusions
Taken together, these results suggest that our psychometric measures contain additional information about future employability beyond that which would be contained in a standard C.V.
In particular, our English proficiency, soft skills, and mental ability measures all have some predictive power for either employment and/or earnings. The predictive power appears to be stronger for young women than young men, which may be explained by the lower employment rates of women, perhaps reflecting higher degrees of selectivity by both young women and by employers as to whether young women work. In principle, our psychometric assessments contain information, which could reduce information asymmetries and help improve matching between employers and workers. The challenge, which we are examining in ongoing work, is to then whether this information can be successfully used to match job-seekers with firms and generate increased employment as a result. Coefficients are marginal effects from probit estimation. Robust standard errors in parentheses. *, **, and *** indicate significance at the 10, 5, and 1 percent levels respectively. Baseline control variables are tawjihi score, university vs community college dummy, years since graduation, whether they have ever worked before, and whether they are unmarried. Coefficients are regression estimates. Robust standard errors in parentheses. *, **, and *** indicate significance at the 10, 5, and 1 percent levels respectively. Baseline control variables are tawjihi score, university vs community college dummy, years since graduation, whether they have ever worked before, and whether they are unmarried. 
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Online Appendix
Appendix Table 1 provides summary statistics on the participants in this study.
Further details on the soft skills scoring
The soft skills assessment is an interactive exercise judged by soft skills specialists based on a detailed rubric designed by Marwan Al-Zoubi. Soft skill specialists are former human resource managers who lead soft skills training for BDC's Maharat program. The detailed rubric encompasses 10 distinct categories of soft skills and is composed of five objective criteria for each category to be rated on a 10 point Likert scale. Two soft skill specialists evaluate each subcategory on a scale from 1 to 10. At the end of each day, the specialist compared their scores and reconciled differences by averaging the scores if there was a difference of 2 or less points per category. If there was a difference of more than 2, evaluators discussed the candidate and reached a compromise. Appendix Table 2 presents the soft skills scoring rubric. Two soft skill specialists evaluate each candidate on all 10 soft skill categories during the group discussion. The customer service role-playing game is assessed by one evaluator on soft skill components 1 through 5 in the table above. The skills-based interview was assessed by one soft skills specialist on the soft skill components 6 through 10 in the table above.
Appendix
Survey Attrition and Psychometric Scores
Appendix table 3 examines the association between our psychometric measures and attrition in the follow-up survey. For males, although the English test is marginally significant once we control for major and university, we cannot reject the null hypothesis that our four tests jointly do not predict attrition (p=0.12), and that the five personality traits jointly do not predict attrition (p=0.99). For females we find soft skills, proficiency with Excel, and analytical personality traits to be positively correlated with survey response. To examine how sensitive our results are to this selective attrition, we consider a bounding exercise. If we assume that the individuals with high soft skills who answer our survey, but who wouldn't have answered if they had lower soft skills, were all employed, then dropping these individuals would still result in a near zero and statistically insignificant association of employment with soft skills for females. Conversely, if the additional responders are those who are all unemployed, we find a positive, and marginally significant association of female employment with soft skills, with a coefficient of 0.04 (p=0.087) in the analog of the last column of Table 3 . Selective survey response therefore may have a minor impact on whether we consider soft skills to be predictive of employment, but our main conclusions that employment and earnings are predicted in part by test scores appears robust to this small amount of selective attrition.
